Abstract Obesity is a highly prevalent cardiovascular disease risk factor globally and in African-descent populations. A cross-sectional study of obesity among a Nigerian immigrant sample population in the United States was conducted. Data was obtained through a web-based survey. Spearman's correlation and logistic regression were used to determine sociodemographic and behavioral determinants of obesity. The results showed no significant relationship between obesity and education, socioeconomic status, length of stay, and level of physical activity. However, we identified a significant association between weekly consumption of alcohol and all obesity (OR 1.78, 95 % CI 1.091, 2.919), and moderate/morbid obesity (OR 2.46, 95 % CI 1.213, 4.999), and between gender and moderate/morbid obesity-men were less likely (OR .030, 95 % CI .001, .733) to be obese. These findings provide strong evidence to inform targeted screening for excessive alcohol consumption along with other primary prevention strategies that may reduce the prevalence of obesity among the Nigerian immigrant population.
Introduction
Obesity is one of the most prevalent risk factors for cardiovascular and metabolic diseases worldwide. A disproportionately higher burden of obesity occurs in non-white ethnic groups residing in the United States (U.S.), with varying prevalence in the different ethnic groups [1] . The prevalence of obesity has significantly increased in the U.S. [2] . In 2012, about 35 % of adults older than 18 years of age were obese in the U.S., with the highest prevalence identified in the non-Hispanic black population (48 %), followed closely by the Hispanic population (43 %), nonHispanic white population (33 %), and non-Hispanic Asian population (11 %) [2] . Researchers have identified a possible association between obesity and immigrant status [3] . As of 2011, the U.S. Census Bureau data showed about 50 million immigrants resided in the U.S. [4] . As the U.S. population becomes increasingly diverse, experts project that immigrants will represent one in every five residents of the U.S. by 2050 [5] .
The Nigerian immigrant population is one of the fastest growing African immigrant populations in the U.S. [6] . In 2010, the African immigrant population accounted for 4 % of all U.S. immigrants, with Nigerian immigrants constituting 7.3 % (219,309) of the total population [6] . However, little is known about the health of this population in comparison to other immigrant groups [7] .
Evidence shows that individuals who migrate from low or medium income countries to high-income countries have increased susceptibility to obesity compared to their counterparts in their native countries [8] . The increase in obesity rates in immigrants occurs 10-15 years after migration; by which time, it equals or becomes greater than that of the population in the host nation [8] . Furthermore, the prevalence of obesity in immigrant populations is a complex issue, with significant influences from lifestyle, behavioral, sociocultural, and socioeconomic factors [9] [10] [11] [12] .
The purpose of this study was to identify the prevalence of obesity among a sample population of Nigerian immigrants in the U.S. and show the association between specific obesity predictors (gender, level of education, socioeconomic status, length of stay, diet, and level of physical activity) and obesity outcomes among Nigerian immigrants, a subset of the Black population who reside in the U.S. The World Health Organization recommended the use of the body mass index (BMI) to identify obesity in individuals. The [13] [14] [15] . This study may increase our understanding of obesity predictors among an underserved immigrant population [16] .
Theoretical Framework
In this study, the socio-ecological model was used to conceptualize the different social ecological factors that influence health-related behaviors and contribute to the prevalence of obesity in Nigerian immigrant populations living in the U.S. [17] . Personal attributes and innate characteristics of the individual, such as dietary behaviors, physical activity patterns, and demographic characteristics (gender, socio-economic status, and level of education) have been associated with obesity at the intrapersonal level [18] [19] [20] [21] [22] [23] . Research has also shown that interpersonal, physical, cultural, and organizational environments are essential for the prevention and control of obesity and that health-related behavioral changes have a high likelihood of lasting if individuals and their entire environment experience these change simultaneously [24, 25] .
Methods
This study was a cross-sectional study that used a modified web-based survey. Some questions from the Behavioral Risk Factor Surveillance System (BRFSS) were used to examine the prevalence of obesity in a convenience sample of 181 Nigerian immigrants in the United States, and the potential correlates in the same population. The BRFSS is the nation's premier system of health-related phone surveys. The survey is comprised of questions that allow researchers to collect data on health behaviors that have been linked to chronic conditions [26] . The BRFSS questionnaire was used to gather information on demographics and measures of physical activity and dietary patterns to measure and estimate those in the Nigerian immigrant population. Study participants were recruited from Nigerian churches and online social communities. The 10-min web-based survey was available through Survey Monkey Participation. Participation was voluntary and participants were ensured of anonymity.
The response variable for this study was obesity calculated by weight in kilograms divided by height in meters squared. General obesity was defined in this study as BMI C 30; moderate and morbid obesity was defined as BMI C 35. This study examined the association between six independent variables: (a) gender, (b) level of education, (c) socioeconomic status, (d) length of stay, (e) diet, and (f) level of physical activity, and two sets of dichotomized dependent variables: (a) not obese (BMI \ 30) versus obese (BMI C 30), and (b) not moderate/morbid obesity (BMI \ 35) versus moderate/morbid obesity (BMI C 35). The independent demographic variables measured included (a) gender (male or female); (b) level of education (never attended school, elementary, some high school, high school graduate, some college or technical school, or college graduate); (c) income level ($10,000 to less than $15,000, $15,000 to less than $20,000, $20,000 to less than $25,000, $25,000 to less than $35,000, $35,000 to less than $50,000, $50,000 to less than $75,000, or $75,000 or more); and (d) length of stay (number of years in the United States). Social and behavioral variables measured included (e) dietary patterns, which included the consumption of alcohol (week, month, never), and (f) pattern and frequency of moderate and vigorous physical activities (yes or no or don't know/not sure). The dependent demographic variable was measured as BMI Category 1, which included participants with BMI \ 30 (not obese) and BMI C 30 (obese), or BMI Category 2, which included participants with BMI \ 40 (not moderately/morbidly obese) and BMI C 40 (moderately/morbidly obese). Data were transferred from Survey Monkey to SPSS. Multivariate logistic regression was performed statistically to show the association between gender, length of stay, level of education, socioeconomic status, diet (measured by alcohol consumption), level of physical activity, and obesity status. We considered a two-tailed alpha with p \ 0.05 to be statistically significant for all analyses. Walden University's Institutional Review Board approved this research.
Results

Sociodemographic Characteristics
The sample population consisted of 181 participants, males (26 %) and females (74 %) who had lived in the United States between 2 and 43 years. Of this number, 167 (93.3 %) were college graduates. Five persons (2.8 %) were in the income category $10,000 to less than $15,000, and four persons (2.2 %) were in the income category $15,000 to less than $20,000. Ten persons (5.5 %) were in the income category $20,000 to less than $25,000. In addition, six persons (3.3 %) were in the income category $25,000 to less than $35,000, and 25 persons (10.5 %) were in the income category $35,000 to less than $50,000. Thirty-three persons (18.2 %) were in the income category $50,000 to less than $75,000, and 104 persons (57.5 %) were in the income category $75,000 or more (Table 1) .
Health Behaviors
In all, 127 participants reported a weekly consumption of alcohol, which ranged from 0 to 21 drinks (Mean = 3.91, SD = 3.85) ( Table 2 ). In addition, 76.1 % of 176 participants reported participating in moderate activity for 10 min each week, while only 47.4 % of 175 participants reported participating in vigorous activity for 10 min each week ( Table 2 ). This sample population had a general obesity prevalence of 38.1 %, and a moderate and morbid obesity prevalence of 17.7 %. One-hundred three participants reported data on dietary and physical activity patterns. Table 3 showed no association between five predictor variables and general obesity; however, the table identified an effect between general obesity and weekly consumption of alcohol (OR 1.78, 95 % CI 1.091, 2.919). Table 4 showed no association between four predictor variables and moderate and morbid obesity; however, the table identified an association between moderate and morbid obesity and gender (OR .030, 95 % CI .001, .733), and weekly consumption of alcohol (OR 2.46, 95 % CI 1.213, 4.999).
Discussion
A need exists to re-examine the overgeneralization of obesity predictors in all populations. The general Nigerian adult immigrant population in the United States was specifically chosen because it had previously been studied as a homogenous group with the general African American population [7, 18] . The research questions and hypotheses that guided this study were developed to provide baseline information of what actually exists in a sample population The results of this study were consistent with other studies that found gender was a significant predictor of obesity in certain populations with males found to have lower odds of obesity (OR .030, 95 % CI .001, .733). The disproportionately small percentage of male respondents in this study, however, possibly limits its generalizability to the entire Nigerian immigrant population. A number of studies have found a higher prevalence of obesity in males [8, 27] while others have found a higher odds of obesity in females [27, 28] . Asian females had a higher prevalence of obesity compared with Asian males [27] . However, the result of this study contradicts the findings of Ade et al. [17] who found no significant statistical association between gender and both obesity and moderate/morbid obesity in African immigrants.
This study identified an association between weekly consumption of alcohol (diet), obesity, and moderate and morbid obesity. This result is consistent with the findings of Ade et al. (2011) who found an association between alcohol consumption and morbid obesity. It is also consistent with what is known from several metabolic studies that show that ethyl alcohol suppresses lipid oxidation, thereby enhancing positive fat balance [29, 30] . Its consumption in moderate affects the energy-balance equation, and is a risk factor for positive balance and weight gain [29, 30] . This study found no association between physical activity and obesity, contradicting the findings of other studies that suggested participation in physical activity might attenuate weight gain [17, 31, 32] . Prior research has identified an association between alcohol consumption and obesity.
There is a need to take the limitations of this study into consideration when interpreting the findings. The BRFSS has not been validated in Nigerian populations. Although evidence shows that the BRFSS has moderate to substantial reliability, the possibility of under-reporting or overreporting of self-reported data from participants is a significant limitation for this study. Many of the survey questions depended heavily on the ability of the participants to recall their patterns of diet and physical activities precisely. A lack of objective and direct measurement of weight and height and subsequently calculated BMI may have also resulted in an inaccurate report on the prevalence of obesity in this study. The use of a cross-sectional study was appropriate to investigate the prevalence of obesity in the sample population and the factors that contribute to its prevalence. However, this was limited in the ability to conclude temporal cause and effect relationships between gender, level of education, socio-economic status, length of stay, diet, socio-economic status, level of physical activity, and obesity outcomes in the sample population. The use of a convenience sample was also a significant limitation for this study. The sample population was limited to only Nigerian immigrants who belonged to the Nigerian community Facebook Ò groups and who had the available time or Internet access to complete the survey. Because this sample population may not be representative of the Nigerian immigrant population, this limits the generalization of results to the larger population of Nigerian immigrants in the U.S.
Despite these limitations, this study is beneficial because it demonstrates an association between alcohol consumption and obesity, which indicates a need to develop targeted obesity screening and prevention intervention programs in partnership with local organizations and agencies that specifically serve the Nigerian immigrant population. Finally, the number of participants who provided data on dietary and physical activity patterns was a small sample, which may have affected the reliability of the estimate of association between variables. Therefore, it is recommended that the finding of this study should not be used to make strong conclusions about the Nigerian immigrant population; instead, the findings can be used to inform a larger study that confirms what exists in this population.
Conclusion
This study found an association between alcohol consumption and all obesity, as well as gender and moderate and morbid obesity among Nigerian immigrants in the United States. It failed to show an association between the more traditional predictors such as socio-economic status, education, or level of physical activity and obesity in this population. The implication is that additional randomized studies are necessary to identify specific risk factors for obesity to target interventions in the many immigrant populations in the United States. Informed Consent All subjects provided informed consent before participating in the study.
